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(57)Abstract: 

PURPOSE: To provide a mounting equipment and a mounting 
method of solder balls which can simply and surely detect 
whether imperfect pickup and mounting exist, in a mounting 
equipment of solder balls to be mounted on a board wherein 
solder balls stored in a supply part are vacuum-sucked by 
suction holes in the lower surface of a pickup head. 
CONSTITUTION: While a pickup head 1 1 is moved to a board, 
the pickup head 1 1 is irradiated with the light from a line light 
source 42. When the leak light is detected by a photosensor, 
it is judged that suction holes which do not vacuum-suck 
solder balls exist and imperfect pickup is present. When the 
pickup head 1 1 returns from the board to the supply part of 
solder balls, a light is casted along the lower surface of the 
pickup head 1 1, from a light emitting element 45. When a light 
does not enter a photodetector 46, it is judged that solder 
balls are attached to the suction holes and imperfect 
mounting on the board exists. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] It is the loading equipment of the solder ball which vacuum adsorption is carried out, and it 
takes up to a hole, and is carried in a work, the adsorption formed in the inferior surface of tongue of 
a pickup head in the solder ball with which the feed zone of a solder ball was equipped — [ two or 
more ] adsorption of a plurality [ head / pickup / aforementioned / inferior surface of tongue ] — it 
constitutes from a black box with which the hole was formed — having — the inside of this black box 
— the aforementioned adsorption, while a photodetection means to detect the light which ****ed 
from the hole is established Loading equipment of the solder ball characterized by preparing the 
photogenic organ which irradiates light toward the aforementioned inferior surface of tongue in the 
move way of the aforementioned pickup head. 

[Claim 2] the aforementioned adsorption of plurality [ interior / of the aforementioned black box ] — 
the loading equipment of the solder ball of the claim 1 publication characterized by establishing a 
condensing means to make the aforementioned photodetection means condense the light which 
****ed from the hole 

[Claim 3] the aforementioned adsorption of plurality [ means / condensing / aforementioned ] — it 
arranges above a hole — having — these adsorption — the loading equipment of the solder ball of 
the claim 2 publication characterized by to be the 2nd reflective film which reflects in the 
aforementioned photodetection means the light which has been arranged in the side of the 1 st 
reflective film which reflects in an abbreviation horizontal direction the light which ****ed from the 
hole, and this 1st reflective film, and was reflected with the 1st reflective film 

[Claim 4] the aforementioned adsorption of plurality [ means / condensing / aforementioned ] — it 
arranges above a hole — having — these adsorption — the loading equipment of the solder ball of 
the claim 2 publication characterized by being the transparency film acutely refracted to the slanting 
upper part in the light which ****ed from the hole, and the reflective film which reflects in the 
aforementioned photodetection means the light refracted with this transparency film 
[Claim 5] the aforementioned adsorption of plurality [ means / condensing / aforementioned ] — it 
arranges above a hole — having — these adsorption — the loading equipment of the solder ball of 
the claim 2 publication characterized by being the lens which condenses the light refracted in the 
light which ****ed from the hole with the transparency film acutely refracted to the slanting upper 
part, and this transparency film to the aforementioned photodetection means 

[Claim 6] Loading equipment of the solder ball of the claim 1 publication characterized by being the 
line light source with which the aforementioned photogenic organ makes a longitudinal direction 
orientation which crosses in the move orientation of the aforementioned pickup head. 
[Claim 7] It is the loading technique of the solder ball which vacuum adsorption is carried out, and it 
takes up to a hole, and is carried in a work, the adsorption formed in the inferior surface of tongue of 
a pickup head in the solder ball with which the feed zone of a solder ball was equipped — [ two or 
more ] While the aforementioned pickup head takes up the solder ball with which the aforementioned 
feed zone was equipped and carries out migration loading to the aforementioned work the 
aforementioned inferior surface of tongue — going — a photogenic organ to light — irradiating — 
two or more aforementioned adsorption — at least one adsorption among holes — the loading 
technique of the solder ball characterized by judging with the thing with the pickup mistake when 
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**** from a hole is detected by the photodetection means 

[Claim 8] It is the loading equipment of the solder ball which vacuum adsorption is carried out, and it 
takes up to a hole, and is carried in a work, the adsorption formed in the inferior surface of tongue of 
a pickup head in the solder ball with which the feed zone of a solder ball was equipped — [ two or 
more ] Loading equipment of the solder ball characterized by establishing a detection means to 
detect the existence of the solder ball which emits light in light from the side so that the 
aforementioned inferior surface of tongue may be met, and adheres to the aforementioned inferior 
surface of tongue by the existence of shading in the middle of the move way where the 
aforementioned pickup head returns to the aforementioned feed zone from the aforementioned work. 
[Claim 9] It is the loading equipment of the solder ball which vacuum adsorption is carried out, and it 
takes up to a hole, and is carried in a work, the adsorption formed in the inferior surface of tongue of 
a pickup head in the solder ball with which the feed zone of a solder ball was equipped — [ two or 
more ] adsorption of a plurality [ head / pickup / aforementioned / inferior surface of tongue ] — it 
constitutes from a black box with which the hole was formed — having — the inside of this black box 
— the aforementioned adsorption, while a photodetection means to detect the light which ****ed 
from the hole is established The photogenic organ which irradiates light toward the aforementioned 
inferior surface of tongue is prepared in the move way of the aforementioned pickup head. And 
loading equipment of the solder ball characterized by establishing a detection means to detect the 
existence of the solder ball which emits light in light from the side so that the aforementioned inferior 
surface of tongue may be met, and adheres to the aforementioned inferior surface of tongue by the 
existence of shading in the middle of the move way where the aforementioned pickup head returns to 
the aforementioned feed zone from the aforementioned work. 

[Claim 10] It is the loading equipment of the solder ball which vacuum adsorption is carried out, and it 
takes up to a hole, and is carried in a work, the adsorption formed in the inferior surface of tongue of 
a pickup head in the solder ball with which the feed zone of a solder ball was equipped — [ two or 
more ] It consists of a black box with which the hole was formed, adsorption of plurality [ head / 
pickup / aforementioned / inferior surface of tongue ] — the inside of this black box — the 
aforementioned adsorption — the photodetection means and the photogenesis section which detect 
the light which ****ed from the hole — preparing — the move way of the aforementioned pickup 
head — on the way — it being alike and with the photogenic organ which irradiates light on the 
inferior surface of tongue of the aforementioned pickup head the aforementioned adsorption — the 
loading equipment, of the solder ball characterized by preparing the electric eye which detects the 
light of the aforementioned photogenesis section which ****s out of the aforementioned black box 
from a hole 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] this invention relates to the loading equipment and the loading technique of a 
solder ball of carrying out vacuum adsorption of the solder ball by the pickup head, and carrying it in a 
work. 
[0002] 

[Prior art] Carrying a solder ball in the front face of works, such as a chip and a substrate, making it 
cool and solidify, after heating and carrying out melting of the solder ball subsequently, and forming a 
bump (vegetation electrode) is known. Generally, many bumps are formed in a work and many solder 
balls are carried [ therefore ] in a work. The loading equipment of the conventional solder ball for a 
solder ball being put in block to a work, and carrying them hereafter, is explained. [ many ] 
[0003] Drawing 18 is the side elevation of the loading equipment of the conventional solder ball. The 
solder ball 1 which is a bump's material is ****ed by the container 2. By 3 being a pickup head, 
driving for a vertical-movement means (not shown), and performing a vertical operation the 
adsorption ****ed by the inferior surface of tongue — by carrying out vacuum adsorption of the 
solder ball 1 at a hole, and driving and carrying out a horizontal displacement to a both-way move 
means (not shown) It moves to the upper part of the works clamped and positioned by the clamper 6, 
such as a substrate 5, and the solder ball 1 is carried in the predetermined position of a substrate 5 
by performing a vertical operation again there. 

[0004] the inferior surface of tongue of the pickup head 3 — adsorption — many holes **** — 
having — **** — all adsorption — vacuum adsorption of the solder ball 1 must be carried out to a 
hole, and it must be carried in a substrate 5 at it then, the former — the lower part of the move way 
of the pickup head 3 — a camera 4 — installing — a camera 4 — the inferior surface of tongue of 
the pickup head 3 — observing — all adsorption — it judged to the hole whether vacuum adsorption 
of the solder ball 1 would be carried out by the image processing, and when it was O.K., as it was, it 
moved to the upper part of a substrate 5, and the pickup head 3 carried the solder ball 1 in the 
substrate 5 
[0005] 

[Object of the Invention] However, with the above-mentioned conventional means, there was a 
trouble where the judgment of the existence of a solder ball small because of a flicker of the picture 
image of a camera 4, a noise, etc. was difficult, and tends to carry out a misjudgment law. moreover, 
the case where vacuum adsorption of many (generally several ten or more pieces) solder balls 1 is 
carried out extremely — many — this sake — all adsorption — in order to inspect whether vacuum 
adsorption of the solder ball 1 is carried out about the hole, most time was required, and there was a 
trouble where working capacity was not increased 

[0006] moreover, the thing by which, as for the solder ball 1 which the pickup head 3 took up, the all 
are not necessarily carried in a work — not restricting — a loading mistake — adsorption of the 
pickup head 3 — although the solder ball 1 which becomes a hole as residual adhesion was carried 
out is also produced, a work serves as the defective which lacked the solder. ball 1 in that case 
However, since there was no means to detect such a loading mistake automatically conventionally, it 
was what the trouble accompanied by a loading mistake and the defective of a work tend to generate. 
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[0007] Then, this invention cancels the above-mentioned conventional trouble, and it aims at offering 
the loading equipment and the loading technique of a reliable solder ball of operation. It aims at 
offering the loading equipment and the loading technique of a solder ball equipped with a means by 
which it can judge exactly in detail whether the pickup head made a pickup mistake of a solder ball. 
Moreover, it aims at offering the loading equipment and the loading technique of a solder ball that it 
can judge easily whether the solder ball which the pickup head took up was altogether carried in the 
work without the mistake. 
[0008] 

[The means for solving a technical problem] for this reason, this invention — a pickup head — black 
box **** — constituting — adsorption of a pickup head — while a photodetection means to detect 
the light which ****ed from the hole is established, the photogenic organ which irradiates light toward 
the inferior surface of tongue of a pickup head is prepared in the move way of a pickup head 
[0009] Moreover, in the middle of the move way where a pickup head returns to a feed zone from a 
work, light is emitted in light from the side so that a inferior surface of tongue may be met, and a 
detection means to detect the existence of the solder ball which adheres to a inferior surface of 
tongue by the existence of shading is established. 
[0010] 

[Operation] according to the above-mentioned configuration — adsorption — the existence of a 

pickup mistake can be easily judged by detecting the existence of **** from a hole 

[001 1] Moreover, by detecting whether light is irradiated from the side and a solder ball shades, the 

existence of the loading mistake to a work can be judged easily. 

[0012] 

[Example] Next, the example of this invention is explained. For the side elevation of the loading 
equipment of the solder ball of the first example of this invention, and drawin g 2 , the cross section of 
this pickup head and drawing 3 are [ drawing 1 / the perspective diagram of this pickup head and a 
photogenic organ and drawing 5 of the plane-cross-section view of this pickup head and drawing 4 ] 
the front view of this photogenic organ. In drawing 1 ,11 is a pickup head. This pickup head 1 1 is held 
at the block 12. The guide rail 14 prepared in the front face of a bracket 13 is equipped with the block 
12 free [ vertical movement ]. The nut 15 is formed in the block 1 2 in one, and the feed screw 1 6 
perpendicular to a nut 15 is ****ing. Therefore, if a motor 17 carries out a right reverse drive and a 
feed screw 15 carries out a right reverse rotation, the pickup head 1 1 will be guided at a guide rail 14, 
and will move up and down. 

[0013] The nut (not shown) prepared in the tooth back of a bracket 13 is ****ed to the level feed 
screw 18. 19 is the hold table of a feed screw 18. Therefore, if a motor 20 carries out a right reverse 
drive, the right reverse rotation of the feed screw 18 will be carried out, and the horizontal 
displacement of the pickup head 1 1 held at the bracket 13 will be carried out in the orientation of X. 
[0014] Down the move way of the pickup head 11, the feed zone 21 of the solder ball 1 is formed. 
This feed zone 21 consists of a container, and is supported by the box 22. The pore 23 is formed in 
the pars basilaris ossis occipitalis of a feed zone 21. The box 22 is laid in the pedestal 24 and the gas 
blow-off machine 25 is installed in the interior of a pedestal 24. Gases, such as air which blew off 
from the gas blow-off machine 25, are supplied to a feed zone 21 from a pore 23 (refer to dashed- 
line arrow head), the solder ball 1 is made to fluidize by the gas pressure, and when the pickup head 
1 1 performs a vertical operation in the status, on the inferior surface of tongue, the pickup head 1 1 
carries out vacuum adsorption of the solder ball 1 , and takes it up. In addition, a means to vibrate the 
feed zone 21 besides [ which sends a gas into a feed zone 21 ] the above-mentioned means by the 
vibrator as a means to make the solder ball 1 fluidize so that the pickup head 1 1 may tend to carry 
out vacuum adsorption of the solder ball 1 is also used. 

[0015] The positioning section 26 of a substrate 5 is formed in the side of a feed zone 21. This 
positioning section 26 ******s Y table section 28 on X table section 27, installs the clamper 29 which 
clamps a substrate 5 in the upper part further, and is constituted. If the motor Mx of X table section 

27 drives, a substrate 5 will be moved in the orientation of X, and if the motor My of Y table section 

28 drives, a substrate 5 will be moved in the orientation of Y. Thus, the position is adjusted by 
carrying out the horizontal displacement of the substrate 5. 
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[0016] Next, the structure of the pickup head 1 1 is explained with reference to drawin g 2 and drawing 
3 . The pickup head 1 1 makes the subject the upper case 30 and the lower case 31. the adsorption 
which carries out vacuum adsorption of the solder ball 1 on the inferior surface of tongue of the 
lower case 31 — many holes 32 are formed in the shape of a matrix The boundary of the upper case 

30 and the lower case 31 is divided on the plate 33 of a translucency, and the interior of the lower 
case 31 serves as the sealed cabin, the lower case 31 is connected to the aspirator 9 through the 
tube 8 ( drawin g 1 ), and this aspirator 9 carries out vacuum suction of the interior of the lower case 

31 — adsorption — vacuum adsorption of the solder ball 1 is carried out at a hole 32 the upper case 
30 and the lower case 31 — adsorption — a hole — an external light is the black box which does not 
carry out incidence from other than 32 

[0017] As shown in drawing 2 , the 1st reflective film 34 which has a loose curved surface is ****ed 
by the upper part of a plate 33. Moreover, the 2nd reflective film 35 which has a loose curved surface 
similarly is formed in the side of the 1st reflective film 34. Moreover, the photosensor 36 is formed in 
the side attachment wall of the upper case 30. This photosensor 36 is connected to ********** 37 
and the control section 38 in drawing 3 . therefore, the arrow head shows drawing 2 — as — 
adsorption — it is condensed and reflected by the 1st reflective film 34 to the 2nd reflective film 35, 
and light which carried out ON light from the hole 32 is condensed and reflected by the photosensor 
36 with the 2nd reflective film 35, as further shown in drawing 3 

[0018] In addition, the 1st reflective film 34 and the 2nd reflective film 35 have the same optical 
property as the reflective film 57 of the second example, and the detailed explanation is described in 
the second example. 

[0019] In drawin g 1 , the photogenic organ 40 is formed between a feed zone 21 and the positioning 
section 26 of a substrate 5. In drawing 4 , this photogenic organ 40 is equipped with the line light 
source 42 on the substrate 41 of a long enclosed type. Moreover, standing walls 43 and 44 are 
****ed by the both-sides section of a substrate 41, and the light emitting device 45 and the photo 
detector 46 are formed in the upper part of standing walls 43 and 44, respectively. This light emitting 
device 45 and photo detector 46 are connected to the solder ball detecting element 48 and the 
control section 49 through the code 47. 

[0020] In drawing 4 , the line light source 42 irradiates light all over the inferior surface of tongue, 
when the orientation of Y which intersects perpendicularly in the move orientation (the orientation of 
X) of the pickup head 1 1 is made into the longitudinal direction, therefore the pickup head 1 1 moves 
in the orientation of X. Moreover, the light emitting device 45 and the photo detector 46 are arranged 
so that it may face across the move way of the pickup head 1 1 , and they irradiate light horizontally 
from the side so that the inferior surface of tongue of the pickup head 1 1 may be met, as shown in 
drawing 5 . Here, if at least one solder ball 1 has adhered to the pickup head 1 1 as shown in drawing 
5 , an optical path will be interrupted and incidence of the light will not be carried out to a photo 
detector 46. 

[0021] The loading equipment of this solder ball is constituted as mentioned above, and explains an 
operation below, in draw ing 1 , a motor 17 carries out a right reverse drive in the status that the 
pickup head 1 1 is located in the upper part of a feed zone 21 — the pickup head 1 1 — down / 
elevation operation — carrying out — adsorption of the inferior surface of tongue — to a hole 32, 
vacuum adsorption of the solder ball 1 with which the feed zone 21 was equipped is carried out, and it 
is taken up this time — the pickup head 1 1 — all adsorption — a gas blows off from the gas blow-off 
machine 25, and the solder ball 1 in a feed zone 21 is made to flow so that it may be easy to carry 
out vacuum adsorption of the solder ball 1 at a hole 32 

[0022] Next, although the pickup head 1 1 is moved toward a substrate 5, as shown in the middle at 
dr awin g 4 , it passes through the upper part of a photogenic organ 40. At this time, light is irradiated 
toward the pickup head 1 1 from the line light source 42. the adsorption which has not carried out 
vacuum adsorption of the solder ball 1 in drawin g 2 here — if there is a hole 32 — the adsorption — 
it **** s in the lower case 31 from a hole 32, and it is reflected with the 1st reflective film 34 and the 
2nd reflective film 35, and ON light of the light is carried out to a photosensor 36 (refer to arrow 
head) the adsorption which the output signal of a photosensor 36 is inputted into ********** 37, and 
has not carried out vacuum adsorption of the solder ball 1 — what a hole 32 exists, i.e., there was a 
pickup mistake of the solder ball 1, becomes clear 
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[0023] In this case, the pickup head 1 1 returns to the upper part of a feed zone 21, performs down / 
elevation operation again there, and redoes pickup. And it moves to the upper part of the line light 
source 42 again, and the pickup head 1 1 judges the existence of **** again, and — if **** is not 
detected — all adsorption — the solder ball 1 is judged by the hole 32 to be that (that is, for him to 
have no pickup mistake) by which vacuum adsorption is carried out correctly, and moves to the upper 
part of a substrate 5 as it is at it Then, the pickup head 1 carries the solder ball 1 in a substrate 5 by 
performing down / elevation operation again, and canceling the vacuum suction status. In addition, 
flux is beforehand applied to the substrate 5. 

[0024] The pickup head 1 1 which carried the solder ball 1 in the substrate 5 as mentioned above 
returns toward a feed zone 21. the — on the way — the time of the light irradiated from the light 
emitting device 45 as shown in drawing 5 at this time not carrying out incidence to a photo detector 
46, although it is alike, it sets and the pickup head 1 1 passes through the upper part of a photogenic 
organ 40 — at least one solder ball 1 — adsorption — it is judged with what is carrying out residual 
adhesion by the hole 32 This solder ball 1 fails in loading to a substrate 5, therefore is judged to be 
loading mistake owner **, and this substrate 5 is removed from a line as a defective. In addition, the 
substrate 5 of an excellent article is sent to reflow equipment, and a bump is generated by heating 
the solder ball 1 there. 

[0025] In addition, in the first example, a photosensor 36 corresponds to a photodetection means and 
the 1st reflective film 34 and the 2nd reflective film 35 correspond to the condensing means. 
[0026] Next, the second example of this invention is explained. For the side elevation of the loading 
equipment of the solder ball of the second example of this invention, and drawing 7 , the cross 
section of this pickup head and drawin g 8 are [ drawin g 6 / explanatory drawing, drawin g 1 1 , and 
drawin g 12 of this transparency film of the plane-cross-section view, drawin g 9 , and drawin g 10 of 
this pickup head ] explanatory drawings of this reflective film. 

[0027] In drawing 6 , the configuration of those other than pickup head 51 is the same as that of the 
first example shown in drawing 1 , and an explanation is omitted by giving the same sign to the same 
parts. Next, the pickup head 51 is explained. In drawing 7 and drawing 8 , the pickup head 51 makes a 
subject the upper case 52 and the lower case 53, and has black box structure, the inferior surface of 
tongue of the lower case 53 — adsorption — many holes 54 are formed in the shape of a matrix The 
boundary of the upper case 52 and the lower case 53 is divided on the plate 55 of a translucency, 
and the interior of the lower case 53 is a sealed cabin, and is connected to the aspirator 9 ( drawing 
1 ) through the tube 8.' 

[0028] The transparency film 56 is ****ed by right above [ of the plate 55 of a translucency ] in 
drawing 7 . Moreover, on the right-hand side of the upper case 52, a reflecting plate 57 inclines a 
little and is ****ed, and in left-hand side, the reflective film 58 inclines a little, and is ****ed. 
Moreover, as shown in drawing 8 , the photodetection sensor 59 is ****ed by the flank of the 
reflective film 58. 

[0029] Drawing 9 and drawing 10 show the optical property of the transparency film 56, d rawin g 9 is 
the cross section of the transparency film 56, and drawin g 10 is this expanded sectional view. As 
shown in drawing 10 , the top of the transparency film 56 is a prism side, and the light which carried 
out incidence from the lower part is refracted according to a prism side, and acts as Idemitsu to the 
method of both sides. Therefore, it acts as Idemitsu of the light which carried out incidence from the 
lower part as shown in drawing 9 to the method of both sides with the degree a1 of acute angle 
collectively. a1 is 2 degrees - about 20 degrees. 

[0030] Drawin g 1 1 and drawin g 12 show the optical property of the reflective film 58, drawin g 1 1 is 
the cross section of the reflective film 58, and dra win g 12 is this expanded sectional view. As shown 
* n drawin g 12 , the reflective film 58 forms the aluminum vacuum evaporationo layer 583 on both 
sides of the binder layer 582 on a plate 581, further, carries out the laminating of the prism layer 584 
to the top, and is formed in it. Therefore, after refracting and carrying out incidence to the prism 
layer 584 and reflecting in the aluminum vacuum evaporationo layer 583, from the prism layer 584, the 
light which carried out incidence from the upper part is refracted, and acts as Idemitsu. Therefore, as 
shown in drawin g 1 1 , the light which carried out incidence from the upper part is collectively 
reflected in the side with the degree a2 of acute angle. a2 is 2 degrees - 1 5 degrees. 
[0031] since the transparency film 56 has the above optical properties — drawing 7 — setting — 
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adsorption — it acts as Idemitsu of the light which carried out incidence from the hole 54 to the 
method of both sides with the degree a1 of acute angle with the transparency film 56 And the light 
which acted as Idemitsu to the method of the right is reflected toward the left reflective film 58 by 
the reflecting plate 57. Moreover, direct incidence of the light which acted as Idemitsu to the left is 
carried out to the reflective film 58. Thus, since the transparency film 56 has the property to which it 
acts as Idemitsu of the light which carried out incidence with the degree a1 of acute angle, it makes 
height H of the upper case 52 small in drawing 7 , and can miniaturize the upper case 52. 
[0032] Moreover, in dra wi ng 8 , it is reflected in the side with the degree a2 of acute angle, and 
incidence of the light which carried out incidence to the transparency film 56 or the reflective film 58 
from the reflecting plate 57 is carried out to the photodetection sensor 59. Thus, since the reflective 
film 58 reflects the light which carried out incidence with the degree a2 of acute angle, it ****s the 
reflective film 58 with the degree a3 of acute angle, makes the **** length D small, and can 
miniaturize the upper case 52. That is, the transparency film 56 and the reflective film 58 are the 
directive optical elements for refracting and reflecting light in the acute-angle orientation, in order to 
carry out the small miniaturization of the pickup head 51. 

[0033] as mentioned above, adsorption of the lower case 53 — as an optical element for carrying out 
ON light of the light which carried out incidence from the hole 54 to the photodetection sensor 59, by 
using the transparency film 56 and the reflective film 58 which were mentioned above, the upper case 
52 can be miniaturized, as a result the pickup head 51 can be miniaturized 

[0034] the time of the pickup head 51 passing through the upper part of a photogenic organ 40 like 
[ an operation of the loading equipment of the solder ball of this second example is the same as that 
of the first example mentioned above, and ] the case of the first example shown in drawin g 4 — 
adsorption — the existence of a pickup mistake is detected by detecting the existence of **** from 
a hole 54 by the photodetection sensor 59 Moreover, as are shown in drawin g 5 and the pickup head 
51 returns toward a feed zone 21, whether the light irradiated from the light emitting device 45 
carries out incidence to a photo detector 46 detects the existence of a loading mistake. 
[0035] In addition, in the second example, the photodetection sensor 59 corresponds to a 
photodetection means, and a reflecting plate 57, the reflective film 58, and the transparency film 56 
correspond to a condensing means. 

[0036] Next, the third example of this invention is explained. Dra wing 13 is [ this plane-cross-section 
view and drawin g 15 of the cross section of the pickup head of the loading equipment of the solder 
ball of the third example of this invention and drawing 1 4 ] the perspective diagrams of the pickup 
head of the loading equipment of this solder ball, a photogenic organ, and an electric eye. In addition, 
the whole others configuration a photogenic organ and of those other than a pickup head and an 
electric eye is the same as that of the first example shown in drawing 1 . 

[0037] In drawing 13 and drawing 14 , the pickup head 61 is constituted from an upper case 62 and a 
lower case 63 by black box structure, and the plate 55 and the transparency film 56 of a translucency 
are ****ed between the upper case 62 and the lower case 63. Moreover, 1st reflective film 58a and 
2nd reflective film 58b are prepared in the both-sides section inside the upper case 62. This 
transparency film 56, 1st reflective film 58a, and 2nd reflective film 58b are the same as that of the 
transparency film 56 and the reflective film 58 of the second example. 

[0038] The side face of the upper case 62 is equipped with the nozzle 65 which acts as Idemitsu 
toward 1st reflective film 58a in drawin g 14 . The end face of the optical fiber 66 connected to the 
light source section 67 is turned into a black box, and this nozzle 65 holds it. 77 is a control section 
which controls the light source section 67. 

[0039] In drawin g 15 , 70 is a photogenic organ and equips the top of a pedestal 71 with the line light 
source 72. 73 is an electric eye and equips the top of a pedestal 74 with the line sensor 75. This 
photogenic organ 70 and electric eye 73 are replaced with the photogenic organ 40 of the first 
example shown in drawin g 1 , and are installed down the move way of the pickup head 61. The 
recognition section by which 76 was connected to the electric eye 73, and 77 are control sections 
which control a photogenic organ 70, the electric eye 73, and the recognition section 76. 
[0040] The operation of those other than [ the operation which judges the existence of a pickup 
mistake or a loading mistake ] whole is the same as that of the first example, and explains a judgment 
operation of a pickup mistake and a loading mistake briefly hereafter. A judgment operation of a 
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pickup mistake is explained first. The pickup head 61 which took up the solder ball 1 of a feed zone 
21 moves in the upper part of a photogenic organ 70, as shown in drawin g 15 . At this time, light is 
irradiated toward the inferior surface of tongue of the pickup head 61 from the line light source 72. 
drawing 13 and drawing 14 — setting — one of adsorption — when vacuum adsorption of the solder 
ball 1 is not carried out at a hole 64, the solid-line arrow head shows among drawing — as — the 
adsorption — it acts as Idemitsu of the light which ****ed from the hole 64 with the degree a1 of 
acute angle toward 2nd reflective film 58b from the transparency film 56, and it is further reflected in 
the side with the degree a2 of acute angle by 2nd reflective film 58b, and incidence of it is carried out 
to the photodetection By using the transparency film 56 and the 1st and 2nd reflective film 58a and 
58b also in this case, the height H2 and the breadth D2 of the upper case 62 are made small, and it 
can miniaturize. 

[0041] Moreover, it passes through the upper part of an electric eye 73 while returning to up to a 
feed zone 21, after the pickup head 61 carries the solder ball 1 in a substrate 5. At this time, light is 
irradiated from a nozzle 65 to 1st reflective film 58a. The dashed-line arrow head shows this light by 
drawing 13 and drawing 14 . light is uniformly scattered about with the optical diffusion plate 69, 
carries out incidence to 1 st reflective film 58a with the degree a2 of acute angle, and as shown in 
drawing 13 , they is reflected by 1st reflective film 58a — having — the degree a1 of acute angle — 
the transparency film 56 — incidence — carrying out — the lower case 63 side — entering — 
adsorption — it acts as Idemitsu from a hole 64 to a lower part 

[0042] drawing 15 — setting — the line sensor 75 of an electric eye 73 — adsorption — light which 
acted as Idemitsu from the hole 64 is ****ed, and the output signal is inputted into the recognition 
section 76 A control section 77 judges the existence of a loading mistake by analyzing the light which 
carried out ON light to the recognition section 76. namely, all adsorption — if light is acting as 
Idemitsu from the hole 64, it will be judged with a loading mistake being nothing moreover, one of 
adsorption — if there is not Idemitsu from a hole 64 — the adsorption — the solder ball 1 has 
adhered to the hole 64, and it is judged with loading mistake owner ** in addition, adsorption — it is 
detected by the recognition section 76 and the control section 77, when get dust blocked and it does 
not act to a hole 64 as Idemitsu then — for example, the same adsorption — the case where it does 
not act as multiple-times Idemitsu continuously from a hole 64 — the adsorption — since the hole 64 
may be choked up with dust — this case — information elements, such as a buzzer, — an operator - 
- the — you may be made to carry out purport information 

[0043] In addition, in the third example, the end face of the optical fiber 66 by which the transparency 
film 56 and reflective film 58b were held for the photodetection and the sensor 59 by the nozzle 65 
for the condensing means at the photodetection means corresponds to the photogenesis section, 
respectively. 

[0044] Next, the fourth example of this invention is explained. Drawing 16 is the cross section of the 
pickup head of the loading equipment of the solder ball of the fourth example of this invention, and 
drawin g 1 7 is this plane-cross-section view. The pickup head 81 is constituted from an upper case 82 
and a lower case 83 by black box structure, and the plate 55 and the transparency film 56 of a 
translucency are ****ed between the upper case 82 and the lower case 83. 

[0045] The cylindrical light source 85 is ****ed by one flank of the upper case 82, and cross-section 
boiled-fish-paste type a condenser lens 86 and the linear image sensors 87 are prepared in the other 
end. These light source 85 and linear image sensors 87 are connected to the same ********** 37 
and same control section 38 as drawin g 3 . Other configurations of those other than pickup head 81 
are the same as that of the example mentioned above. 

[0046] Next, an operation is explained. After the pickup head 81 takes up the solder ball 1 of a feed 
zone 21, in case it passes through the upper part of a photogenic organ 40, light is irradiated from a 
lower part, adsorption — it is acting as Idemitsu of the light which ****ed from the hole 84 from the 
transparency film 56 to a condenser lens 86 side with the degree a1 of acute angle, and carrying out 
incidence to the linear image sensors 87, and a pickup mistake is detected Moreover, the light source 
85 is turned on while returning toward a feed zone 21, after the pickup head 81 carries the solder ball 
1 in a substrate 5. the dashed-line arrow head shows — as — the light — the degree a1 of acute 
angle — the transparency film 56 — incidence — carrying out — adsorption of the lower case 83 — 
it ****s from a hole 84 then, the case of the third example — the same — an electric eye 73 — the 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 



2002/05/30 



1/1 



light — ****ing — adsorption — whether the solder ball 1 has adhered to the hole 84 and the 
existence of a loading mistake are judged 

[0047] in addition — the fourth example — the transparency film 56 and the condenser lens 86 
correspond to a condensing means, and the light source 85 corresponds [ the linear image sensors 
87 ] to a photodetection means at the photogenesis section, respectively 

[0048] this invention may not be limited to the above-mentioned example, for example, may be 
changed to the line light source 42 in the first example, and may use the field-like light source. 
Moreover, although the line light source 42, the light emitting device 45, and the photo detector 46 
are constituted from the first above-mentioned example in one, you may prepare these in another 
field, moreover, the image data which replaced with the electric eye 73 equipped with the line sensor 
75 shown in drawing 15 , and came to hand by the CCD camera using the CCD camera — being 
based — adsorption — you may detect whether holes 64 and 84 are closed and the existence of a 
loading mistake, i.e., the plugging of dust Moreover, the reservoir of flux is established in the move 
way of a pickup head, and after immersing slightly the solder ball 1 by which vacuum adsorption was 
carried out at flux and applying flux to the inferior surface of tongue by making a vertical operation 
perform on a pickup head on this reservoir, you may carry the solder ball 1 in a substrate 5. In this 
case, after taking up the solder ball 1 from a feed zone 21 and applying flux, it carries out twice by 
the technique which mentioned the existence of a pickup mistake above. Moreover, as a work, the 
chip and electronic parts which serve as a flip chip besides substrate 5 are sufficient. 
[0049] 

[Effect of the invention] After preceding carrying in a substrate after taking up the solder ball of a 
feed zone with a pickup head according to this invention, being able to detect the existence of a 
pickup mistake simply and certainly, as explained above, and performing loading to a substrate, as a 
pickup head returns to a feed zone, the existence of a loading mistake is certainly [ simply and ] 
detectable. 



[Translation done.] 
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